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The photosynthetic gene cluster of R sphaeroides is encoded on a 45kb region of the genome and is represented by 8 overlapping inserts cloned in the mobilisable vector pSUP202 [ l ] . Characterisation of the cluster by a variety of techniques, including complementation analyses and study of accumulated products of bacteriochlorophyll synthesis in mutants, provides a physical map ( Figure 1 ) and allotment of 9-11 genes on the bacteriochlorophyll pathway (Figure 2) . The magnesium insertion step is regulated by light and oxygen at the genetic and enzyme level, but has not been characterised further because magnesium chelatase from these microorganisms cannot be assayed in a cell-fiee system.
Magnesium chelatase activity has previously been demonstrated in whole cells of wild-type R sphaeroides supplied with exogenous protoporphyrin but the product obtained was magnesium protoporphyrin monomethyl ester and not magnesium rotoporphyrin [3] . With magnesium protoporphyrin as substrate, lowever, magnesium protoporphyrin monomethyl ester formation was readily demonstrated, both in whole cells, and in cell-free extracts [4] . This suggested that the magnesium insertion and methylation steps were closely linked either as a multienzyme complex or as closely coupled sequential reactions.
Further studies are now described with mutants obtained by Tn5 mutagenesis [l] which inactivates the named gene. These are designed to advance our understanding of the function and interrelationships of the diffent genes identified at the protoporphyrin + + magnesium protoporphyrin monomethyl ester steps (Figure 2 Microorganisms were grown under semi-aerobic conditions in the dark under conditions which induced bacteriochlorophyll synthesis in wild-type cells [ 5 ] . Magnesium chelatase and Sadenosylmethionine-magnesium protoporphyrin methyl transferase were assayed in Bch D, bch I, bch K, and bch H mutants as well as in wild type cells and also in mutants bch E, bch B, and bch A, essentially as previously described [4] .
Magnesium chelatase could not be demonstrated in bch D, I or K nor in any of the bch H mutants ( Table 1) . Modest but definite activity was demonstrated in mutants bch E, B and A. Methyl transferase activity was demonstrated in bch D and I at levels similar to those in wild-type cells but was not detected in the 3 bch H mutants (Tablel). Low activity was detected in bch K. Lack of methyl transferase activity in bch H mutants is consistent with the recent tentative direct demonstration, by expression of the gene from R capsulatus in E coli that bch H codes for the methyl transferase (Hundle, B., Richards, W.R. & Hearst, J.E. , unpublished data presented at "Pyrroles of Photosynthetic Organisms" conference, Davis, University of California, 1991). Failure to demonstrate magnesium chelatase, not only in bch D or I mutants, but also in bch H mutants, is consistent with earlier findings that in wild-type cells there was a close relationship between magnesium insertion into protoporphyrin and methylation of the product [3] , and also with the observation that magnesium protoporphyrin does not accumulate in bch H mutants [6, 1] . The requirement for 2 genes at the magnesium insertion step, in addition to the gene for methyl transferase, directs attention to the complex nature of magnesium chelatase and its regulation.
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